INTRODUCTION
============

Hospital workers are constantly exposed to different hazards, particularly those allocated to emergency departments as a function of their direct contact with trauma victims and other patients with several conditions. In addition, exhausting working hours increase the odds of work accidents, with the consequent impact on their work and personal life[@B1]. Few studies, however, analyzed work accidents among prehospital emergency care providers. Those which described hazards to which these workers are exposed evidence a need for effective adherence to standard precautions[@B2].

Occupational accidents among health care workers are those which occur during care delivery and correspond to five categories of hazards: biological, physical, chemical, ergonomic and accidents. Incidents involving biological materials are the most frequent among nursing professionals given their frequent exposure to body fluids during the performance of their tasks.

In 1996 the Centers for Disease Control and Prevention established standard precautions including biosafety measures for all stages of care delivery and equipment handling regardless of the patient's diagnosis, which include handwashing and personal protective equipment (PPE) as e.g. gloves, gowns, masks and safety goggles[@B3].

Low adherence to such measures usually does not result from one single reason, but to the coexistence of many, such as poor availability of equipment, work overload, precarious physical infrastructure, difficult adjustment to wearing PPE, lack of time, self-confidence and time in the job[@B4]. As a result, the rate of accidents is still high, with the consequent impact on the workers' lives, as well as financial losses due to the cost of prophylaxis, mostly derived from neglect or improper use of available PPE. Therefore staff's awareness on use of PPE, preventive immunization and continuing education needs to be raised to accomplish the goals of high-quality and risk-free care delivery.

Better technology and new protocols do not suffice to safeguard the health of workers, but investment in education is also required[@B5]. Within this context one may ask: what is the level of adherence of prehospital and emergency care workers to standard precautions? What are the factors that hinder adherence?

The overall aim of the present study is to contribute to the management of emergency and urgent care services by investigating the level of adherence to standard precautions and understanding better the working conditions to which workers are exposed to thus provide useful information for planning accident prevention strategies. For this purpose, we analyzed the adherence of nursing professionals allocated to emergency and urgent care services to standard precautions.

METHODS
=======

The present exploratory and quantitative study was performed in June and July 2018 at a trauma referral hospital and Mobile Urgent Care Service (MUCS) in the Sobral macroregion, in the north of the state of Ceará, Brazil.

The study population comprised all 107 prehospital and in-hospital nursing staff members. Inclusion criteria were: nursing professionals allocated to the hospital emergency department or MUCS. Exclusion criteria were: workers on sick or maternity leave or vacation and those with less than 3 months in the job. Following application of the inclusion and exclusion criteria, the sample decreased to 86 participants, which represents a loss of 19.7% (n=21). Five workers refused participation, eight had changed their shift schedule on the day of data collection, four were on vacation, two had been transferred to another department and further two had been less than 3 months in the job.

Data collection was performed in the workplace. We first informed the participants about the study aims and requested them to sign an informed consent form. Next we delivered the data collection instrument, which comprised two sections, the first for clinical-epidemiological and occupational data-sex, age, marital status, occupational category, time in the job, number of jobs, hepatitis B vaccination status, occupational diseases, factors hindering adherence to standard precautions, most frequent accidents and training provided in the workplace.

The second section consisted of a questionnaire on adherence to standard precautions translated and validated for use in Brazil by Brevidelli e Cianciarullo[@B6]. This scale comprises 13 items which are responded on a Likert scale with the following response options: 1=never, 2=seldom, 3=sometimes, 4=often and 5=always; higher scores indicate better adherence. The results were analyzed through calculation of the mean score on each item and categorized as: high ≥4.5, intermediate 3.5-4.49 or low ≤3[@B7]^,^[@B8].

The data were tabulated using software Excel 2016 and expressed as absolute and relative frequencies. Analysis was performed with Statistical Package for the Social Sciences (SPSS) version 22.0 and consisted in descriptive statistics (frequencies, measures of central tendency and dispersion). We first categorized the participants's level of adherence to standard precautions (high, intermediate or low) and investigated differences between proportions by means of Pearson's χ^2^ test and between continuous variables with the Mann-Whitney test. The latter was also used to compare the mean score on each item between the participants with high and intermediate level of adherence to standard precautions.

In compliance with the bioethical principles of autonomy, beneficence, non-maleficence and justice, described in the National Health Council Resolution no. 466/12 on research involving human beings[@B9], the present study was submitted to and approved by the research ethics committee of State University of Aracaú Valley, ruling no. 2,738, 986, Certificate of Presentation for Ethical Appraisal no. 84213318.0.0000.5053.

RESULTS
=======

About 20.93% (n=18) of the participants worked at MUCS and 79.07% (n=68) at the analyzed hospital and were nursing technicians (79.07%, n=68) and nurses (20.93%, n=18), 45.35% (n=39) males and 54.65% (n=47) females. To achieve a better understanding of the collected data, we divided the participants in two groups, to wit, high or intermediate adherence to standard precautions. As [Table 1](#t1){ref-type="table"} shows, most participants in both groups were female: intermediate- 53.6% (n=37) vs. 46.4% (n=32); high-58.8% (n=10) vs. 41.2% (n=7).

Table 1.Profile of nursing professionals at Mobile Urgent Care Service (MUCS) and hospital trauma department, Sobral, Ceará, Brazil, 2018 (n=86).VariablesLevel of adherencep\*\*IntermediateHighN%N%Sex0.615Male3246.4741.2Female3753.61058.8Mean age (standard deviation)32.46 (±7.70)31.94 (±5.05)0.712\*Marital status0.848Single4565.2952.9Married2231.9741.2Divorced11.415.9Widowed11.40Mean years in the job (standard deviation)6.75 (5.19)5.65 (2.14)0.978\*Working hours53.25 (19.69)44.82 (15.33)0.035\*Occupational group0.011Nurse1014.5847.1Nursing technician5985.5952.9Department0.509MUCS1623.2211.8HHMS5376.81588.2More than one job0.298Yes3956.5741.2No3043.51058.8Hepatitis vaccination0.287Yes6797.11588.2No22.9211.8Participation in training0.653Yes5173.91482.4No1826.1317.6Hazards involved in accidents0.940Biological57.2\--Chemical\-\-\--Sharps5376.81482.4Physical68.7211.8Other57.215.9[^1]

Most common work accidents, in decreasing order, were: intermediate adherence group-sharps injuries (76.8%, n=53), incidents involving physical hazards (8.7%, n=6), biological materials (7.2%, n=5) and other (7.2%. n=5); high adherence group-sharps injuries (82.4%, n=14), physical hazards (11.8%, n=2) and other (5.9%, n=1). Accidents involving chemical hazards were not recorded for either group.

[Table 2](#t2){ref-type="table"} describes factors hindering adherence to standard precautions. The most frequent reasons depended on personal aspects, namely, lack of awareness, followed by lack of preparation, time and training. The participants also mentioned structural aspects, such as lack of equipment. Organizational and management aspects included job demands, work overload and lack of incentive.

Table 2.Subjective factors participants mentioned as hindering adherence to standard precautions at Mobile Urgent Care Service (MUCS) and hospital trauma department, Sobral, Ceará, Brazil, 2018 (n=86).Number of recordsLack of awareness32Lack of equipment31Work overload19Lack of preparation and training16Lack of incentive9Job demands7Lack of time3

The results relative to the questionnaire on adherence to standard precautions are described in [Table 3](#t3){ref-type="table"}. Analysis evidenced statistically significant difference between groups intermediate and high adherence relative to the following items: adherence to precautions while providing care to any patient regardless of diagnosis (p=0.05), wearing a gown when dealing with blood or secretions (p=0.000), wearing safety goggles when dealing with blood or other secretions (p=0.000), wearing a disposable face mask (p=0.001) and immediately cleaning spilled blood or other body fluids (p=0.002).

Table 3.Scores on the scale of adherence to standard precautions relative to nursing professionals at Mobile Urgent Care Service (MUCS) and hospital trauma department, Sobral, Ceará, Brazil, 2018 (n=86).ItemsLevel of adherenceP\*IntermediateHighMean (SD)Mean (SD)1. Proper disposal of sharps4.99 (0.120)5 (0.00)0.8782. All patients approached as if contaminated with HIV4.03 (1.175)4.59 (0.712)0.783. Compliance with all standard precautions with all patients regardless of diagnosis4.46 (0.778)4.94 (0.243)0.054. Handwashing after removing gloves4.51 (0.720)4.94 (0.243)0.0395. Wearing a gown when dealing with blood or secretions3.43 (1.206)5 (0.00)0.0006. Wearing disposable gloves when dealing with blood or secretions4.86 (0.601)5 (0.00)0.5837. Wearing safety goggles when dealing with blood or secretions2.86 (1.287)4.59 (0.618)0.0008. Wearing disposable face mask4.42 (0.775)5 (0.00)0.0019. Immediate cleaning spilled blood or other body fluids4.09 (1.054)4.88 (0.485)0.00210. Careful handling of scalpels and other sharps4.77 (0.667)5 (0.00)0.23411. Needle recapping during vein puncture1.72 (0.889)1.76 (1.20)0.66112. Wearing gloves during vein puncture4.77 (0.546)5 (0.00)0.0613. All materials in contact with patients are considered as being contaminated4.68 (0.653)4.82 (0.393)0.765Mean (global)4.124.650.000[^2]

DISCUSSION
==========

The results evidence a predominance of females, which corresponds to the overall profile of the nursing profession in Brazil. Indeed, according to the Federal Nursing Council, 84.6% of nursing professionals are female. However, the fact that men currently represent 15% of this occupational group points to an increasing masculinization of the profession since 1990[@B10].

The average age of the sample was around 30, i.e. a young population. This finding agrees with those of a study conducted at a MUCS in Minas Gerais, Brazil, in which 77.76% of workers were aged 26 to 35. The predominance of this age range in emergency care services is related to the professional profile required in this field, characterized by demands of physical strength and agility in large part of tasks[@B4]^,^[@B11].

Most participants had 5 to 6 years in the job, which is considered ideal from the perspective of stability, since workers have already been through the period of adjustment to department routines[@B12]. However, some authors observe that workers with longer time in the job are more resistant to wearing PPE and to adopt care measures as a function of bad habits acquired along their career which favor high-risk behaviors[@B13].

We found considerable difference between the number of nursing technicians and nurses, which proportions are established on the basis of several factors related to the intrinsic needs of the various departments. A study performed at the emergency department of a hospital in São Paulo, Brazil, found that as a function of the care provided the staff should be composed of 37% of nurses and 63% of nursing technicians[@B14].

Hepatitis B vaccination was complete and up-to-date for 97.1% of the participants with intermediate adherence and 88.2% of those with high adherence. These findings agree with those of a study performed at a hospital in Maceió, Brazil, according to which 86.6% of the sample adhered to vaccination[@B15]. However, some participants reported to be unfamiliar with the vaccination schedule, which points to lack of awareness on the relevance of immunization for disease prevention. Therefore, health institutions should periodically carry out vaccination campaigns, particularly during epidemics.

Among the most common accidents, sharps injuries stood out, with a mean prevalence of 79.6%. This rate may increase in up to 200% as a function of too long working hours and improper infrastructure. These facts indicate that more management actions are needed to attain desirable levels of safety through risk prevention programs and improved workers' awareness[@B16]. This situation agrees with that depicted in a study conducted in Ethiopia, which evidenced a high rate of accidents involving contaminated sharps-which may transmit HIV, B and C hepatitis-among nursing professionals, of 34.5% along one year[@B17]^,^[@B18]. Incidents involving other types of hazards were less frequent, and none involving chemicals was reported. While biological hazards were exclusively mentioned by the participants with intermediate adherence to standard precautions, one should bear in mind these hazards are also involved in sharps injuries. Physical and other types of hazards were mentioned, albeit less frequently.

The results reveal resistance to wearing PPE among the participants due to difficulty to adjust to equipment, self-confidence, a too large number of patients, lack of information and training, and poor investment in continuing education and professional training. These findings agree with those of an integrative review of nine studies published from 2010 to 2015, which evidence improper use of PPE associated with lack of workplace safety standard operational and technical protocols, self-confidence and lack of equipment[@B19]. Risk substantially increases among workers who fail to adopt preventive behaviors during the performance of procedures due to unavailability of courses or to lack of awareness. Providing training is necessary for staff members to be able to detect hazards, improve their skills and prevent adverse events.

Gloves and face masks were the PPE items with the highest levels of adherence. Considering also other studies, the rate of adherence varies from 82 to 100%[@B20]. Among the participants with intermediate level of adherence, gowns and safety goggles were the least worn items. Some authors believe that reasons for non-compliance are lack of availability, not having developed a habit or difficulty in wearing PPE items[@B21].

While proper disposal of sharps exhibited a satisfactory level of adherence, at the same time these agents were the main source of accidents, whence one may conclude that this aspect still represents one of the main problems.

Most participants reported to wash their hands after removing gloves. One of the simplest and least expensive precautions, handwashing should be continually enhanced as a function of its efficacy for infection transmission prevention[@B22].

Lack of awareness and of PPE were main reported hindrances to adherence to standard precautions and both contribute to the occurrence of work accidents. These findings agree with those of a study performed at a university hospital in the Federal District, Brazil, which evidenced that lack of knowledge and unavailability of PPE had direct influence on non-adherence to standard precautions[@B23]. To solve this problem, the authors of a study conducted in Nigeria suggest providing continuing training to workers and ensuring proper availability of the required equipment[@B24].

Work overload was also mentioned as hindering adherence to standard precautions. According to Correia et al., working two shifts is a cause of stress and tiredness and thus contributes to the occurrence of sharps injuries in particular [@B25].

Some aspects stood out upon comparing the groups with intermediate and high adherence to standard precautions, to wit: wearing a gown when dealing with blood or secretions, wearing safety goggles when dealing with blood or secretions, wearing a disposable face mask and immediately cleaning spilled blood or other body fluids. A study performed at a public hospital in Rio de Janeiro, Brazil, found that 68% of the nursing staff wore gowns and 69.2% safety goggles and face masks when exposed to blood and secretions, and 93% cleaned spilled blood. These findings help in the development of strategies to enhance adherence to standard precautions[@B26]. Yet a study conducted in Italy identified gaps in the knowledge on disinfection and sterilization among about 50% of the participants, which contribute to contamination among workers and infection among patients, with high financial costs for both workers and institutions[@B27].

Our findings relative to global adherence to standard precautions agree with those of other studies, i.e. in most the level of adherence was intermediate. Ferreira et al.[@B3] conducted a study with the nursing staff at the internal medicine department of a teaching hospital in Minas Gerais, Brazil, to investigate the relationship among level of adherence, occupational group and time in the job. The results showed that scores corresponded to category intermediate for 55.5% of 54 participants and that the items with best adherence were proper disposal of sharps, wearing disposable gloves when dealing with blood, careful handling of scalpels and considering all objects in contact with patients as being contaminated[@B3]. In a study performed in 2016 and 2017 at a university hospital in the south of Brazil, 57.6% of the participants exhibited intermediate scores on adherence to standard precautions, which denotes partial compliance with measures[@B28]. Contrariwise, a study with 256 nursing professionals at a teaching hospital in São Paulo found that most, 59.4%, exhibited high scores vs. 38.3% with intermediate scores[@B29]. In turn, the authors of a study performed at a psychiatric hospital in São Paulo evidenced that nursing professionals had appropriate knowledge of hazards intrinsic to their occupation and that proper compliance with standard precautions is influenced by cultural and organizational factors[@B7]. According to Porto and Marziale, undergraduate training is one of the reasons which account for poor adherence to standard precautions, whence educational actions in the workplace are needed to promote changes of behavior and thus improve the adherence rates[@B30].

The limitations of the present study derive from the large number of excluded workers, inadequacy of the inclusion/exclusion criteria and the fact it was performed within the public health system only, which hinders comparison to workers in the private sector and generalizing the results to other regional contexts. Thus, we point to the need for additional studies on adherence to standard precautions among nursing professionals in other health facilities across Brazil to raise the awareness of this occupational group on the use of PPE.

CONCLUSION
==========

MUCS and trauma department nursing staffs were mainly composed of nursing technicians, female and single workers, aged 30 on average, with 5 to 6 years in the job and adequately vaccinated against hepatitis B.

We found statistically significant difference between participants with intermediate and high level of adherence relative to items: wearing a gown when dealing with blood or secretions, wearing safety goggles when dealing with blood or secretions, wearing a disposable face mask and immediately cleaning spilled blood or other body fluids.

Adhering to standard precautions is essential to safeguard workers, reduces contamination by body fluids containing pathogenic agents and excretions, and helps prevent infection among patients, thus it shortens their length of stay at hospital and decreases the financial costs to health services. Managers play a fundamental role in this regard through the implementation of educational actions to provide orientation, raise awareness on, afford incentives and training to workers on appropriate use of PPE and on the relevance of complying with biosafety guidelines to ensure safe practice. Similarly, also institutions should provide the necessary equipment, hire more workers and establish standard operational procedures for the use of equipment.

Finally, additional studies are necessary with a larger number of workers in clinical, obstetric, psychiatric and cardiac emergency care to increase and compare data on this subject.

Funding: Holy House of Mercy of Sobral

[^1]: HHMS: Holy House of Mercy of Sobral; \*Mann-Whitney test; \*\*Pearson's χ^2^ test.

[^2]: SD: standard deviation; \*Mann-Whitney test for intergroup comparison; HIV: human immunodeficiency virus.
